Proliferation arrest, selectivity, and chemosensitivity enhancement of cancer cells treated by a low-intensity alternating electric field.
Elimination of serious side effects is a desired feature of cancer therapy. Alternating electric field treatment is one approach to the non-invasive treatment of cancer. The efficacy and safety of this novel therapy are confirmed for the treatment of glioblastoma multiforme. In the current study, we co-cultured cancer cells and normal cells to investigate the selectivity and chemosensitivity enhancement of an electric field treatment. Cancer cells (cell line: HeLa and Huh7) and fibroblasts (cell line: HEL299) were cultured in an in-house-developed cell culture device embedded with stimulating electrodes. A low-intensity alternating electric field was applied to the culture. The field significantly induced proliferation arrest of the cancer cells, while had limited influence on the fibroblasts. Moreover, in combination with the anti-cancer drug, damage to the cancer cells was enhanced by the electric field. Thus, a lower dosage of the drug could be applied to achieve the same treatment effectiveness. This study provides evidence that low-intensity electric field treatment selectively induced proliferation arrest and enhanced the chemosensitivity of the cancer cells. This electro-chemotherapy could be developed and applied as a regional cancer therapy with minimal side effects.